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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cylinder block 
provided with a cooling water jacket capable of eliminating a 
process for removing a filler of a cavity part. 
SOLUTION: In the cylinder block provided with the cooling 
water jacket molded by insert casting an insert member, a 
hollow reinforcing member is inserted into the inserting member 
to be insert molded. The reinforcing member is formed of a pipe 
having a communicating hole. A plate member having the 
communicating hole is molded into a pipe shape, and thereby, 
the reinforcing member is molded. The plate member is spirally 
molded, so that the reinforcing member is formed. The 
reinforcing member is formed with a single member of a hollow 
shape. 




LEGAL STATUS 

[Date of request for examination] 23.02.2005 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwl9.ipdl.ncipi.gojp/PAl/result/detaiymain/wAAAD2aOEYDA413 1/11/2006 



JP,2001-132534,A [CLAIMS] 



Page 1 of 1 



* NOTICES * " 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2 .**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cylinder block equipped with the cooling water jacket characterized by having interpolated 
the reinforcement member in the air, and cast-wrapping and fabricating it to said insertion member in the 
cylinder block equipped with the cooling water jacket fabricated by cast- wrapping an insertion member. 
[Claim 2] The cylinder block equipped with the cooling water jacket according to claim 1 which formed 
said reinforcement member in the pipe which has a free passage hole. 

[Claim 3] The cylinder block equipped with the cooling water jacket according to claim 1 or 2 which 
fabricated the reinforcement member by fabricating the plate member which has a free passage hole in the 
shape of a pipe. 

[Claim 4] The cylinder block equipped with the cooling water jacket according to claim 1 which formed the 
reinforcement member by fabricating a plate member spirally. 

[Claim 5] The cylinder block equipped with the cooling water jacket according to claim 1 with which a 
reinforcement member consists of a single member of a hollow configuration. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the internal combustion engine which equipped the cylinder 

block with the cooling water jacket. 

[0002] 

[Description of the Prior Art] The path (cooling water jacket) of the cooling water in an internal combustion 
engine's cylinder block is made from the former with the metal mold of aluminum dies casting. The mold 
equivalent to a cooling water jacket is made from aluminum dies casting, and the cavernous section for 
putting water into this mold beforehand is made and cast. However, only by it, since the cavernous section 
was crushed by the casting pressure force, sand and a shot ball were put in the cavernous section as a cure, 
and these padding had been extracted after casting. However, reinforcement may become an ununiformity, 
if considerable cautions are required and restoration becomes inadequate, in order to fully fill up the 
cavernous section with padding, such as sand. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the cylinder block equipped with 
the cooling water jacket which can skip the process which removes padding of the cavernous section in view 
of the above-mentioned situation. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the cylinder 
block equipped with the cooling water jacket fabricated by cast- wrapping an insertion member, to said 
insertion member, the reinforcement member in the air was interpolated, and was cast-wrapped and 
fabricated in invention of claim 1 . In invention of claim 2, said reinforcement member was formed in 
invention of claim 1 in the pipe which has a free passage hole. In invention of claim 3, the reinforcement 
member was fabricated in invention of claim 3 by fabricating the plate member which has a free passage 
hole in the shape of a pipe. In invention of claim 4, the reinforcement member was formed by fabricating a 
plate member spirally in invention of claim 2. In invention of claim 2, the reinforcement member was 
fabricated in invention of claim 5 by the single member of a hollow configuration. 
[0005] 

[Embodiment of the Invention] Drawing 1 is the vertical section transverse-plane schematic drawing of the 
cylinder block 100 of the internal combustion engine common to invention of claim 1 - claim 5. In drawing 

1 , the cooling water jackets 5 which interpolated the insertion member 4 which mentions the perimeter of a 
cylinder block 1 later in detail are surrounding the cylinder block 1 00. 

[0006] In the cylinder block 100 after casting, cooling water is supplied to a cooling water jacket 5 with a 
pump 3 from the lower part, cooling water absorbs the heat of a cylinder block 1 , while passing through 
between the inside of the insertion member 4 in a cooling water jacket 5, or the insertion member 4 and the 
cooling water jackets 5, through the cylinder head section 2, it is sent to a radiator 6 from the outflow of 
cooling water from the upper part of a cooling water jacket 5, and is cooled from it, and cooling water is 
again supplied into a cooling water jacket 5 with a pump 3. 

[0007] (Claim 1 , example of invention of two) Drawing 2 is the top view of the insertion member 4 by 
which interpolation is carried out to the cylinder block 1 00 ( drawing 1 ) by invention of claim 1 and claim 

2. Moreover, drawing 3 is the III-III sectional view of drawing 2 . 

[0008] As shown in drawing 2 and drawing 3 , the insertion member 4 equips the perimeter with the circular 
sulcus 7 of an owner bottom, and the interior has become a cavity. Into the circular sulcus 7 of the insertion 
member 4, more than one are accumulated until the annular reinforcement member 8 results [ from pars- 
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basilaris-ossis-occipitalis 7a ( drawing 3 ) of a circular sulcus 7 ] in opening 7b ( drawing 3 ) in the hollow 
which is a circular sulcus 7 and this heart, and has rigidity by the size which can be exactly contained to a 
circular sulcus 7. The reinforcement member 8 is formed by incurvating annularly the pipe material which 
has centrum 8a ( drawing 3 ). After interpolating the reinforcement member 8 in a circular sulcus 7, fitting 
of the annular lid 10 shown in drawing 3 is carried out to opening 7b of a circular sulcus 7. 
[0009] Left-hand side [ alternate long and short dash line / of drawing 1 ] shows the virtual configuration of 
a cylinder block 100 where the insertion member 4 in a cooling water jacket 5 is not crushed after casting. 
Right-hand side [ alternate long and short dash line / of drawing 1 ] shows the actual configuration of the 
cylinder block 1 00 after casting. The sufficient room is secured to letting cooling water pass in a cooling 
water jacket 5 although the cooling water jacket 5 is crushing a little the part into which the interval of the 
reinforcement member 8 which adjoins with the insertion member 4 became depressed. On the lid 10 made 
[ the upper part of the insertion member 4 ] to carry out fitting, hole 10a for pouring the water of a 
complement beforehand is prepared in the need part at two or more places (only one of them is displayed on 
drawing 1 ), and cooling water flows to the cylinder head section 2 through the hole 1 0a. 
[0010] In the periphery of a cylinder block 1 , mold shaping is carried out bordering on the appearance of the 
above-mentioned insertion member 4, the cooling water jacket 5 of drawing 1 can do some irregularity, as 
the pressure at the time of casting shows a cooling water jacket 5 to the right-hand side of drawing 1 , but or 
it collects cooling water in a cooling water jacket 5, it can be made to be able to pass and it can cool a 
cylinder block 1 . 

[001 1] The reinforcement member 8 is made to open for free passage each centrum 8a ( drawing 3 ) of the 
reinforcement member 8 which forms two or more holes 9 and adjoins, as shown in drawing 2 here, and the 
cooling water supplied with the pump 3 of drawing 1 passes through the inside of the hole 9 ( drawing 2 R> 
2) of the reinforcement member 8 in the insertion member 4, and centrum 8a ( drawing 3 ), and can flow to 
the cylinder head section 2. the insertion member 4 — for example, processing of aluminum etc. — it can 
form with an easy metal and the pipe made from steel can be used for the reinforcement member 8. 
[0012] (Example of invention of claim 3) An example of the manufacture approach of the reinforcement 
member 8 is explained. Drawing 4 (a) is the front view of the plate 1 1 which is the raw material of the 
reinforcement member 8. Two or more hole 1 la is prepared in the long and slender plate 1 1 shown in 
drawing 4 (a) in two trains at the longitudinal direction of a plate 1 1 . 

[0013] As an arrow head A shows, this plate 1 1 is incurvated so that **** 1 lb and 1 1c may counter, and the 
pipe 12 as shown in drawing 4 (b) is formed. As an arrow head B shows further, a pipe 12 is annularly 
incurvated so that the edges 12a and 12b of a pipe 12 may counter, and the reinforcement member 8 in the 
air is formed by annular, as shown in drawing 4 (c). 

[0014] Drawing 5 (a) is the front view of the plate 13 which is another raw material of the reinforcement 
member 8. Alternate arrangement of the hole 14 is carried out at the plate 13 shown in drawing 5 (a). The 
mesh pipe 15 which this plate 13 is incurvated as an arrow head C shows like the plate 12 of drawing 4 R> 4 

(a) , and is shown in drawing 5 (b) is formed. As furthermore shown in drawing 5 (c), the mesh pipe 15 is 
annularly incurvated, as an arrow head D shows, and the reinforcement member 8 is formed. 

[0015] Drawing 6 (a) is the front view of the plate 16 which is still more nearly another raw material of the 
reinforcement member 8. The square hole 17 is arranged regularly in all directions at the plate 16 of drawing 
6 (a). The pipe 1 8 which this plate 16 is incurvated as an arrow head E shows, and is shown in drawing 6 R> 
6 (b) is formed, it is made to curve annularly after that and the reinforcement member 8 (not shown) is 
formed. 

[0016] Drawing 1 1 is the top view showing the condition of having inserted in the circular sulcus 7 of the 
insertion member 4 the pipe 12, the mesh pipe 1 5, and pipe 1 8 which are shown by drawing 4 (b), drawing 5 

(b) , and drawing 6 (b) with the straight-line configuration. In this case, the time and effort which incurvates 
pipe 12 grade can be saved, and simplification of a routing can be attained. 

[0017] (Example of invention of claim 4) Drawing 7 (a) is the front view of the plate 19 whose example of 
invention of above-mentioned claim 3 is a raw material for forming the reinforcement member 8 by the 
option. A plate 19 is spirally incurvated along a cylindrical side face, and the spiral member 20 as shown in 
drawing 7 (b) is formed. The reinforcement member 8 (not shown) is formed by incurvating this spiral 
member 20 annularly. As shown in drawing 1 1 mentioned above, you may insert into the insertion member 
4 in the condition with the shape of a straight line, without incurvating the spiral member 20 of drawing 7 
(b). 

[0018] (Example of invention of claim 5) Drawing 8 is the expansion perspective view of the reinforcement 
member 21 by invention of claim 5. some cooling water jackets 5 in the condition that, as for drawing 9 R> 
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9, interpolation of the reinforcement member 21 was carried out into the cooling water jacket 5 — it is 
drawing of longitudinal section. 

[0019] Although the insertion member 4 is the same structure as the insertion member 4 mentioned above, 
the reinforcement member 21 differs from the reinforcement member 8 in each above-mentioned example at 
the point which has integral construction until it results [ from pars-basilaris-ossis-occipitalis 7a of the 
circular sulcus 7 ( drawing 1 ) of the insertion member 4 ] in opening 7b. 

[0020] In order to make easy to understand structure of the annular reinforcement member 21 interpolated in 
the cooling water jacket 5 in drawing 9 , in drawing 8 R> 8, the annular reinforcement member 21 was 
opened and shown in the plane. In drawing 8 , the reinforcement member 21 bent the plate of one sheet by 
two places, prepared [ both ends ] the stage for one side in the shape of a key in the joint 22 in piles, and has 
received the other-end section. As shown in drawing 9 , the irregularity of a joint can be stored in the 
centrum 23 of the reinforcement member 21, and it becomes easy to insert the reinforcement member 21 
into the insertion member 4 by carrying out the method of junction like a joint 22. 

[0021] The hole 24 and the hole 25 ( drawing 9 ) are formed in the part which turned up the plate as shown 
in drawing 8 . These holes 24 and 25 are the inlet ports and outlets of cooling water, as shown in drawing 9 . 
It is made to curve annularly and interpolates in a cooling water jacket 5 so that the edges 21a and 21b of the 
reinforcement member 2 1 of a configuration as shown in drawing 8 may be made to counter. 
[0022] The quality of the material of steel etc. can be used for the reinforcement member 21 , and it can form 
it with deep drawing using the shuttering of the circular sulcus 7 of a cooling water jacket 5, and the circular 
sulcus of isomorphism. 

[0023] When there is a problem in [ the reinforcement member 21 ] reinforcement, as shown in drawing 10 , 
a rib 26 may be arranged in a centrum 23. Before this rib 26 carries out deep drawing of the upper clinch 
part 27 shown by drawing 10 , it is arranged in a centrum 23. Although not illustrated, it is desirable to 
prepare a hole in a rib 26, to be easy to pass cooling water and to make it become. 
[0024] 

[Effect of the Invention] In invention of claim 1, it can prevent that the space in the cooling water jacket 5 
by the pressure at the time of casting is crushed by interpolating and cast-wrapping the reinforcement 
member 8 in the air in the insertion member 4. 

[0025] Moreover, the following effectiveness can be done so by not using padding, such as sand and a shot 
ball, into a cooling water jacket 5 like before. 

[0026] By using the reinforcement member 8 in the air, after casting, the activity which removes padding 
can be omitted and the effectiveness rise of an activity can be aimed at. 

[0027] Since padding is not used, the cylinder block 100 which padding was not burned at the time of 

casting and equipped with the cooling water jacket 5 of uniform quality can be manufactured. 

[0028] Although the cooling water jacket which is spotted in reinforcement may be done if** filled up with 

padding of optimum dose is difficult, and it casts, with the amounts of padding run short, the cooling water 

jacket 5 of uniform reinforcement can be manufactured by using the reinforcement member 8 instead of 

padding. 

[0029] In invention of claim 2, by using the pipe material which the hole opened as a reinforcement member 
8, cooling water can be made to let flow through the inside of a pipe, and a hole, you can make it filled up 
with cooling water in a cooling water jacket 5, or the cooling water in a cooling water jacket 5 can be 
discharged. 

[0030] The reinforcement member 8 can be formed by low cost by fabricating the plate member (plates 1 1 , 
13, and 16) which has a free passage hole (hole 1 la) in invention of claim 3 in the shape of a pipe. 
[0031] In invention of claim 4, since a plate member (plate 19) can be fabricated spirally and the 
reinforcement member 8 can be formed, in case the configuration of the reinforcement member 8 is selected, 
a degree of freedom can be extended (the class of reinforcement member 8 can be increased and the width 
of face of selection can be expanded). 

[0032] By invention of claim 5, since it decided to form the reinforcement member 21 by the single member 
of a hollow configuration, a degree of freedom can be given to the configuration of the reinforcement 
member 21 within limits with sheet metal forming possible in which. It becomes that there is less resistance 
of the flow of cooling water than the case where the reinforcement member 8 in invention of claims 2-4 is 
used, and it is easy to circulate cooling water within a cooling water jacket 5. 



[Translation done.] 
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[Drawing 4] 
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(54) CYLINDER BLOCK PROVIDED WITH COOLING WATER JACKET 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a cylinder block provided 
with a cooling water jacket capable of eliminating a process for 
removing a filler of a cavity part 

SOLUTION: In the cylinder block provided with the cooling water 
jacket molded by insert casting an insert member, a hollow 
reinforcing member is inserted into the inserting member to be 
insert molded. The reinforcing member is formed of a pipe having a 
communicating hole. A plate member having the communicating hole 
is molded into a pipe shape, and thereby, the reinforcing member is 
molded. The plate member is spirally molded, so that the reinforcing 
member is formed. The reinforcing member is formed with a single 
member of a hollow shape. 
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[0010] 

The cooling water jacket 5 of Fig. 1 is cast at an outer 
periphery of the cylinder block 1 by setting an outer shape of the 
insert member 4 as a boundary, and as shown in a right side of Fig. 
1, some unevenness is formed on the cooling water jacket 5 by 
pressure generated when casting, however, cooling water can be 
stored in the cooling water jacket 5 or passed through the cooling 
water jacket 5, thereby the cylinder block 1 can be cooled. 
[0011] 

As shown in Fig. 2, a plurality of holes 9 may provided on 
the reinforcing members 8 so that the respective hollow portions 8a 
(Fig. 3) of the adjacent reinforcing members 8 are communicated 
each other in order that cooling water supplied from the pump 3 
shown in Fig.l is passed though the hole 9 (Fig. 2) of the 
reinforcing member 8 and the hollow portion 8a (Fig. 3) in the 
insert member 4, then flown in the cylinder head portion 2. The 
insert member 4 is formed by metal such as aluminum or the like 
which can be easily processed, and a steel pipe, for example, can be 
employed as the reinforcing member 8. 
[0012] 

(Embodiment of the invention according to Claim 3) 

An example of a method for manufacturing the reinforcing 
member 8 will be described. Fig. 4 (a) is a front view of the flat 
panel 11 which is a raw material of the reinforcing member 8. A 
plurality of the holes 11a are provided in double lines on the long 
slender flat panel 11 shown in Fig. 4 (a) in a longitudinal direction 
of the flat panel 11. 



[0013] 

The flat panel 11 is curved so that end edges lib and 11c are 
opposed each other as shown by an arrow A, thereby the pipe 12 is 
formed as shown in Fig. 4 (b). The pipe 12 is further curved in a 
circular shape so that end portions 12a and 12b of the pipe 12 are 
opposed as shown by an arrow B, thereby the circular hollow 
reinforcing member 8 is formed as shown in Fig. 4 (c). 
[0014] 

Fig. 5 (a) is a front view of the flat panel 13 which is another 
raw material of the reinforcing member 8. The holes 14 are 
provided on the flat panel 13 shown in Fig. 5 (a) in a zigzag manner. 
The flat panel 13 is curved as shown by the arrow C as well as the 
flat panel 12 of Fig. 4 (a), thereby the mesh pipe 15 shown in Fig. 5 
(b) is formed. Further, as shown in Fig. 5 (c), the mesh pipe 15 is 
curved in a circular shape as shown by an arrow D, thereby the 
reinforcing member 8 is formed. 
[0015] 

Fig. 6 (a) is a front view of the flat plate 16 which is other 
raw material of the reinforcing member 8. The square holes 17 
are arranged vertically and horizontally in a regular manner on the 
flat plate 16 of Fig. 6 (a). The flat plate 16 is curved as shown by 
an arrow E thereby the pipe 18 shown in Fig. 6 (b) is formed, then 
the pipe 18 is curved in a circular shape so as to form the 
reinforcing member 8 (Not shown). 
[0016] 

Fig. 11 is a plane view showing a state that the pipe 12 
shown in Fig.4 (b), Fig. 5 (b) and Fig. 6 (b), the mesh pipe 15 and 



the pipe 18 are inserted in a circular groove 7 of the insert member 
4 in a straight line shape. In this case, a trouble to curve the pipe 
12 or the like can be saved thereby, a simplified working process 
can be intended. 
[0017] 

(Embodiment of the invention according to Claim 4) 

Fig. 7 (a) is a front view of the flat plate 19 which is raw 
material to form the reinforcing member 8 by the method different 
from that of the embodiment according to Claim 3 of the present 
invention. The flat plate 19 is curved in a spiral shape along a 
side face of a cylinder to form the spiral member 20 as shown in 
Fig. 7(b). The reinforcing member 8 (not shown) is formed by 
curving the spiral member 20 in a circular shape. As shown in the 
above-mentioned Fig. 11, a spiral member 20 of Fig. 7 (b) may be 
inserted in the insert member 4 in a straight line shape without 
being curved. 
[0018] 

(Embodiment of the invention according to Claim 5) 

Fig. 8 is a developed perspective view of the reinforcing 
member 21 according to Claim 5. Fig. 9 is a partial longitudinal 
sectional view of the cooling water jacket 5 in a state that the 
reinforcing member 21 is inserted in the cooling water jacket 5. 
[0019] 

The insert member 4 has a structure same as that of the 
insert member 4, however, the reinforcing member 21 is different 
from the reinforcing member 8 of the above-mentioned embodiment 
in that the reinforcing member 21 has an integral structure from the 



bottom portion 7a to the opening portion 7b of the circular groove 7 
(Fig.l) of the insert member 4. 
[0020] 

In order to understand a structure of the circular reinforcing 
member 21 in which the cooling water jacket 5 shown in Fig. 9 is 
inserted more easily, the circular reinforcing member 21 is 
developed in a plane shape in Fig. 8. In Fig. 8, the reinforcing 
member 21 is formed by folding a single flat plate at two portions, 
superimposing the both end portions, providing steps in a key shape 
at one end and receiving the other end at the joint portion 22. By 
jointing the joint portion 22, as shown in Fig. 9, unevenness of the 
joint portion can be contained in the hollow portion 23 of the 
reinforcing member 21, thereby the reinforcing member 21 can be 
easily inserted in the insert member 4. 
[0021] 

As shown in Fig. 8, the hole24 and the hole 25 (Fig. 9) are 
provided at a folded portion of the flat plate. As shown in Fig. 9, 
these holes 24, 25 are an inlet and an outlet for cooling water. 
Ends 21a and 21b of the reinforcing member 21 having a structure 
as shown in Fig. 8 are curved so as to be opposed each other and 
inserted in the cooling water jacket 5. 
[0022] 

A material such as steel is employed as the reinforcing 
member 21and a mold of the circular groove of the cooling water 
jacket 5 which has a same shape of the circular groove 7 can be 
formed by deep drawing. 
[0023] 



If the reinforcing member 21 has a problem concerning its 
strength, the rib 26 may be arranged in the hollow portion 23 as 
shown in Fig. 10. The rib 26 is arranged in the hollow portion 23 
before applying deep drawing at an upper folded portion 27 shown 
in Fig. 10. Not shown though, it is preferable that holes are 
provided on the rib 26 so that cooling water can be passed 
therethrough. 

[0024] 
[Effects of the Invention] 

In the invention according to Claim 1, the hollow reinforcing 
member 8 is inserted in the insert member 4 then enclosed therein, 
thereby a space in the cooling water jacket 5 can be prevented from 
being crushed by pressure generated when casting. 
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